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 VII
                                         ABSTRACT 
 
 
           The aim of this study was to evaluate the effect of the black seed 
on the thyroid function in the normal and alloxan-induced diabetic rats. 
          Twenty wistar albino rats were divided into four groups named A, 
B, C and D of five rats each. Diabetes was induced in group C and D by 
intraperitoneal induction of 150 mg/kg Bwt. of alloxan. Treatment with 
Nigella sativa L. ethanolic extract commenced in group B and D 6 days 
after the induction of diabetes at dose of 1g/kg Bwt. for 14 days. 
           Serum for hormone determination was collected on day 7th and 
14th following treatment. Serum T3, T4   and TSH levels were measured by 
Radioimmunoassay. 
 The induction of diabetes decreased the serum concentration of 
TSH significantly (p<0.05) in the non-treated group on day 14th compared 
to day 7th following the induction. In the same group, the serum 
concentration of T3 decreased significantly (p<0.05) on day 13th and day 
20th following the induction. The serum concentration of T4 wasn’t 
affected by the induction of diabetes. 
           Treatment of rats with Nigella sativa L. ethanolic extract 
significantly (p<0.05) increased the serum concentration of T4 in the 
normal rats on day 14th and returned the decreased serum concentration of 
T3 to the normal level in the diabetic rats on both day 7th and 14th. The 
treatment also prevents the decreased serum concentration of TSH which 
occurred in the diabetic non treated group on day 14th compared to day 
7th. On the other hand, the treatment with Nigella sativa didn’t affect the 
serum concentration of TSH and T3 in the normal rats, and the serum 
concentration of T4 in the diabetic rats.      
IIIV 
  اﻟﺨﻼﺻﺔ
 ﻟﺘﻘﻴﻴﻡ ﺘﺄﺜﻴﺭ ﺍﻟﺤﺒﻪ ﺍﻟﺴﻭﺩﺍﺀ ﻋﻠﻰ ﻭﻅﺎﺌﻑ ﺍﻟﻐﺩﻩ ﺍﻟﺩﺭﻗﻴﻪ ﻓـﻰ ﻓﺌـﺭﺍﻥ ﺍﻟﺩﺭﺍﺴﺔﻫﺩﻓﺕ ﻫﺫﻩ 
  .ﻁﺒﻴﻌﻴﻪ ﻭ ﺃﺨﺭﻯ ﻤﺼﺎﺒﻪ ﺒﺎﻟﺴﻜﺭﻯ
ﻜل ﻤﺠﻤﻭﻋﻪ ﺘﺤﺘـﻭﻯ . ﺝ ﻭ ﺩ ، ﺏ، ﺇﻟﻰ ﺃﺭﺒﻊ ﻤﺠﻤﻭﻋﺎﺕ ﺃ ﺠﺎﺭﺏ ﻗﺴﻤﻭﺍ ﻥ ﻓﺄﺭ ﺘ ﻭﻋﺸﺭ   
ﻤﻠﺠﻡ ﻟﻜل ﻜﺠﻡ ﻤـﻥ 051 ﺍﻟﺴﻜﺭﻯ ﻓﻰ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ﺝ ﻭ ﺩ ﺒﺤﻘﻥ  ﺇﺤﺩﺍﺙ ﺘﻡ. ﻋﻠﻰ ﺨﻤﺱ ﻓﺌﺭﺍﻥ 
  ﺏ ﻭ ﺩ  ﻟﻠﻤﺠﻤـﻭﻋﺘﻴﻥ ﺒﺩﺃﺕ ﺍﻟﻤﻌﺎﻟﺠـﻪ . ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻤﻥ ﻤﺎﺩﻩ ﺍﻷﻟﻭﻜﺴﺎﻥ ﻓﻰ ﺍﻟﺘﺠﻭﻴﻑ ﺍﻟﺼﻔﺎﻗﻰ 
ﺠﻡ ﻟﻜل ﻜﺠـﻡ 1ﺙ ﺍﻟﺴﻜﺭﻯ ﺒﺈﺴﺘﺨﺩﺍﻡ ﺍﻟﺠﺭﻋﻪ  ﺃﻴﺎﻡ ﻤﻥ ﺇﺤﺩﺍ 6ﺒﻤﺴﺘﺨﻠﺹ ﺍﻟﻜﻤﻭﻥ ﺍﻹﻴﺜﺎﻨﻭﻟﻰ ﺒﻌﺩ 
  . ﻴﻭﻤﺎ41ﻤﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭ ﻟﻤﺩﻩ 
 ﻤـﻥ ﺃﺨﺫﺕ ﻓﻰ ﺍﻟﻴﻭﻡ ﺍﻟﺴﺎﺒﻊ ﻭ ﺍﻟﺭﺍﺒﻊ ﻋﺸﺭ ﻤﻥ ﺒﺩﺍﻴﻪ ﺍﻟﻤﻌﺎﻟﺠﻪ ﻋﻴﻨﺎﺕ ﻤﻥ ﻤﺼل ﺍﻟﺩﻡ  
ﻫﺭﻤﻭﻥ ﺍﻟﺜﻴﺭﻭﻨﻴﻥ ﺭﺒﺎﻋﻰ ﺍﻷﻴﻭﺩﻴﻥ ، ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻬﺭﻤﻭﻥ ﺍﻟﻤﺤﻔﺯ ﻟﻠﻐﺩﻩ ﺍﻟﺩﺭﻗﻴﻪ . ﻜل ﺍﻟﻤﺠﻤﻭﻋﺎﺕ 
  .ﺍﻹﺸﻌﺎﻋﻲﺘﻡ ﻗﻴﺎﺴﻬﻡ ﺒﺈﺴﺘﺨﺩﺍﻡ ﺍﻟﻘﻴﺎﺱ ﺍﻟﻤﻨﺎﻋﻰ ﻭ ﻫﺭﻤﻭﻥ ﺍﻟﺜﻴﺭﻭﻨﻴﻥ ﺜﻼﺜﻰ ﺍﻷﻴﻭﺩﻴﻥ 
 ﻤﺼل ﺍﻟـﺩﻡ ﻓﻲ ﺍﻟﺩﺭﻗﻴﺔﻟﻠﻐﺩﻩ ﺇﺤﺩﺍﺙ ﺍﻟﺴﻜﺭﻯ ﺨﻔﺽ ﺘﺭﻜﻴﺯ ﺍﻟﻬﺭﻤﻭﻥ ﺍﻟﻤﺤﻔﺯ     
  ﻤـﻥ ﺇﺤـﺩﺍﺙ  ﺍﻟﺭﺍﺒـﻊ ﻋـﺸﺭ ﻓﻲ ﺒﺎﻟﻜﻤﻭﻥ ﺍﻟﻤﻌﺎﻟﺠﺔ ﻤﺠﻤﻭﻋﻪ ﺍﻟﻔﺌﺭﺍﻥ ﻏﻴﺭ ﻓﻲﺒﺼﻭﺭﻩ ﻤﻌﺘﺒﺭﻩ 
 ﻓﻲﻨﺨﻔﺽ ﺘﺭﻜﻴﺯ ﺍﻟﻬﺭﻤﻭﻥ ﺜﻼﺜﻰ ﺍﻷﻴﻭﺩﻴﻥ ﺇ، ﺍﻟﻤﺠﻤﻭﻋﺔﻔﺱ  ﻨ ﻓﻲ. ﺍﻟﺴﻜﺭﻯ ﻤﻘﺎﺭﻨﻪ ﺒﺎﻟﻴﻭﻡ ﺍﻟﺴﺎﺒﻊ 
ﺘﺭﻜﻴـﺯ .  ﺍﻟـﺴﻜﺭﻯ  ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟﺙ ﻋﺸﺭ ﻭ ﺍﻟﻌﺸﺭﻴﻥ ﻤﻥ ﺇﺤـﺩﺍﺙ ﻓﻲﻤﺼل ﺍﻟﺩﻡ ﺒﺼﻭﺭﻩ ﻤﻌﺘﺒﺭﻩ 
  . ﻤﺼل ﺍﻟﺩﻡ ﻟﻡ ﻴﺘﺄﺜﺭ ﺒﺈﺤﺩﺍﺙ ﺍﻟﺴﻜﺭﻯﻓﻲﻫﺭﻤﻭﻥ ﺍﻟﺜﻴﺭﻭﻨﻴﻥ ﺭﺒﺎﻋﻰ ﺍﻷﻴﻭﺩﻴﻥ 
 ﻫﺭﻤـﻭﻥ  ﺯﻴﺎﺩﻩ ﻤﻌﺘﺒـﺭﻩ ﻓـﻰ ﺘﺭﻜﻴـﺯ ﺕﺒﻤﺴﺘﺨﻠﺹ ﺍﻟﻜﻤﻭﻥ ﺍﻹﻴﺜﺎﻨﻭﻟﻰ ﺃﺤﺩﺜ  ﺍﻟﻤﻌﺎﻟﺠﺔ   
ﻜﻤﺎ ﺃﻋﺎﺩﺕ ﺘﺭﻜﻴﺯ ﻫﺭﻤﻭﻥ ﺍﻟﺜﻴـﺭﻭﻨﻴﻥ ﺜﻼﺜـﻰ ، ﻨﻴﻥ ﺭﺒﺎﻋﻰ ﺍﻷﻴﻭﺩﻴﻥ ﻓﻰ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﻁﺒﻴﻌﻴﻪ ﺍﻟﺜﻴﺭﻭ
 ﺍﻟﻤﻌﺎﻟﺠـﺔ ﻤﻨﻌـﺕ .ﺍﻷﻴﻭﺩﻴﻥ ﺍﻟﻤﻨﺨﻔﺽ ﺇﻟﻰ ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﻁﺒﻴﻌﻰ ﻓﻰ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﻤﺼﺎﺒﻪ ﺒﺎﻟـﺴﻜﺭﻯ 
ﺇﻨﺨﻔﺎﺽ ﺘﺭﻜﻴﺯ ﺍﻟﻬﺭﻤﻭﻥ ﺍﻟﻤﺤﻔﺯ ﻟﻠﻐﺩﻩ ﺍﻟﺩﺭﻗﻴﺔ ﻓﻲ ﻤﺼل ﺍﻟﺩﻡ ﻭ ﺍﻟﺫﻱ ﺤﺩﺙ ﻓﻲ ﺍﻟﻴـﻭﻡ ﺍﻟﺭﺍﺒـﻊ 
 ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ .ﻏﻴﺭ ﺍﻟﻤﻌﺎﻟﺠﺔ ﺒﺎﻟﻜﻤﻭﻥ ﺍﻟﺴﺎﺒﻊ ﻓﻲ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﻤﺼﺎﺒﺔ ﺒﺎﻟﺴﻜﺭﻱ ﻭ ﻋﺸﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻴﻭﻡ 
 ﺍﻟﻤﻌﺎﻟﺠﺔ ﻟﻡ ﺘﺅﺜﺭ ﻋﻠﻲ ﺘﺭﻜﻴﺯ ﺍﻟﻬﺭﻤﻭﻥ ﺍﻟﻤﺤﻔﺯ ﻟﻠﻐﺩﻩ ﺍﻟﺩﺭﻗﻴﺔ ﻭ ﻫﺭﻤـﻭﻥ ﺍﻟﺜﻴـﺭﻭﻨﻴﻥ ،ﺍﻷﺨﺭﻯ
ﻜﺫﻟﻙ ﻟﻡ ﺘـﺅﺜﺭ ﻋﻠـﻲ ﺘﺭﻜﻴـﺯ ﻫﺭﻤـﻭﻥ ، ﺜﻼﺜﻲ ﺍﻷﻴﻭﺩﻴﻥ ﻓﻲ ﻤﺼل ﺍﻟﺩﻡ ﻓﻲ ﺍﻟﻔﺭﺍﻥ ﺍﻟﻁﺒﻴﻌﻴﺔ 
   .  ﺼل ﺍﻟﺩﻡ ﻓﻲ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﻤﺼﺎﺒﺔ ﺒﺎﻟﺴﻜﺭﻱﺍﻟﺜﻴﺭﻭﻨﻴﻥ ﺭﺒﺎﻋﻲ ﺍﻷﻴﻭﺩﻴﻥ ﻓﻲ ﻤ
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INTRODUCTION 
 
 
         The genus Nigella belongs to the Ranunulaceae family and 
comprises about eight species (Mozaffarian, 1998). Nigella sativa L. is 
one of these species and commonly known as "Black cumin" or "Black 
seed". It grows in Mediterranean countries and it's also cultivated in the 
south of Algeria (Winkler et al., 2005), and it has been used as herbal 
medicine for more than 2000 years. It is also used as food additive and 
flavor in many countries (Zubaida et al., 2001). The seeds contain both 
fixed an essential oils, protein, alkaloid, flavonoid and saponins (Winkler 
et al., 2005). 
        Compounds of black cumin seeds  display a remarkable array of 
biochemical, immunological, and pharmacological actions, including 
bronchodilatory (El-Tahir et al., 1993), antibacterial (Hanafy and Hatem, 
1991), hypotensive (Zaoui et al., 2000), immunopotentiating (El-Kadi 
and Kandil, 1987), hypoglycemic (Zubaida et al., 2001), and antitumor 
(Musa et al., 2005) activity. 
 In euthyroid individuals with diabetes mellitus, the serum T3 levels, 
basal TSH levels and TSH response to thyrotropin releasing hormone 
(TRH) may all be strongly influenced by the glycemic status. In poorly 
controlled diabetes, both type 1 and type 2, may induce a low T3 state 
characterized by low serum total and free T3 levels, increase in rT3  but 
nearly normal serum T4 and TSH concentrations (Satish and Mohan, 
2003). 
 In experimentally induced diabetes mellitus, the serum T4 and T3 
levels, and TSH to TRH may all be decreased below the normal level 
(Patricia, 2000, Nascimento-Saba et al., 1997, Nascimento-Saba et al., 
1998 and Rondeel et al., 1992). 
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There are many medicinal plants affecting the serum concentration of 
thyroid hormones in experimental animals (Panda and Kar, 199-, 2002, 
2003, 2005). 
        There is an evidence that the daily oral administration of Nigella 
sativa L. crushed seeds water extract returned the decreased T3 in 
alloxan- induced diabetic rabbit to the normal level (Meral et al., 2003). 
Since the serum concentration of T4 and TSH   were not different 
between the control group and the treated groups, the effect of NS 
treatment could not be attributed to increased activity of the pituitary-
thyroid axis. It was probably due to the increased peripheral deiodination 
of T4 by 5 َ–deiodinase enzyme.  
Objectives: 
General objective: 
 To determine the effect of Nigella sativa L. ethanolic extract on 
thyroid function in normal and alloxan-induced diabetic rats. 
Specific objectives: 
1- To investigate the effect of Nigella sativa on thyroid gland 
stimulation, thyroid hormone synthesis or secretion. 
2- To examine Nigella sativa  as future treatment for thyroid hormone 
disorders associated with diabetes mellitus. 
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CHAPTER ONE 
LITERATURE REVIEW 
  
1.1 Thyroid gland: 
1.1.1 Histology: 
      The thyroid gland is located in the cervical region anterior to the 
larynx and consists of two lobes united by isthmus. Thyroid tissue is 
composed of 20-30 million microscopic spheres called thyroid follicles. 
The follicles are lined by a simple epithelium and their central cavity 
contains a gelatinous substance called colloid. Thyroid colloid composed 
of a glycoprotein of high molecular mass (660 KDa) called thyroglobulin 
(Fig.1) (Junqueira and Carneiro, 2005). 
  Follicular cells are normally cuboidal in shape but become 
columnar when stimulated and squamous when inactive. They possess a 
distended rough endoplasmic reticulum (RER) with many ribosome-free 
regions, a supranuclear Golgi complex, numerous lysosomes, and rod-
shaped mitochondria. The Follicular cells contain many small apical 
vesicles, which are involved in the transport and release of thyroglobulin 
and enzymes into the colloid (Junqueira and Carneiro, 2005). 
1.2 Thyroid stimulating hormone (TSH): 
  TSH is a glycoprotein of αß dimmer structure with a molecular 
mass of about 30 KDa.TSH bind to plasma membrane receptors and 
activate adenylate cyclase .The consequent increase of cAMP is 
responsible for the action of TSH in thyroid hormone biosynthesis. TSH 
has several acute effects on thyroid function. These occur in minutes and 
involve increase of all phases of T3 and T4 biosynthesis, including iodide 
concentration, organofication, coupling, and thyroglobulin hydrolysis. 
TSH also has several chronic effects on the thyroid. These require several 
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days and include increase in the synthesis   of proteins, phospholipids, 
and nucleic acids and in the size and number of thyroid cells. Long-term 
metabolic effects of TSH are due to the production and action of the 
thyroid hormone (Robert et al., 1999). 
1.3. Thyroid hormones: 
1.3.1 Structure and biosynthesis: 
Iodide absorbed from the diet or drinking water is transported in 
the blood to the thyroid gland, where it is very efficiently transferred into 
the follicular cells of thyroid gland by an iodide pump system which is 
dependent on ATP. The enzyme that initiates the formation of T3 and T4 
is thyroid peroxidase which uses the thyroglobulin, iodide and hydrogen 
peroxide as its substrates. The process of iodination of thyroglobulin and 
formation of T3 and T4 are very complex, but undoubtedly involve the 
formation of free radicals, either from iodide (possibly I+, the iodinium 
ion) and/or tyrosyl residues in thyroglobulin in a reaction catalyzed by the 
peroxidase. Iodination of tyrosyl residues in position 3 of the benzene 
ring gives rise to mono-iodo derivative and this may be followed by a 
second iodination at position 5. The same enzyme then catalyzes the 
transfer of either mono- or bis-iodophenyl residues to acceptor bis-tyrosyl 
residues (Fig. 2). This leads to the formation of T3 and T4 still covalently 
part of thyroglobulin structure. It is at this stage that the iodinated 
thyroglobulin is released from the cells to be stored in the colloid 
(Gillham et al., 1997). 
1.3.2 Transportation: 
One-half to two third of T3and T4 in the body is extrathyroidal, and 
most of this circulates in bound form with two specific binding proteins, 
thyroxine-binding globulin (TBG) and thyroxine-binding prealbumin 
(TBPA). Under normal circumstances, TBG binds, noncovalently, nearly 
all of the T4 and T3 in plasma. The small unbound fraction is responsible 
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Fig. (1): Thyroid gland histology (According to Kuehnel, 2003). 
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Fig. (2): Thyroid hormones structure. 
 
 
                        T4                                          T3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 7
 for the biological activity. In spite the great difference in total amount, 
the free fraction of T3 approximates that of T4, but the plasma half-life of 
T4 is four to five times that of T3 (Robert et al., 1999). 
1.3.3 Mode of action: 
Many tissues undertake the de-iodination of T4 to yield T3. The 
latter exerts its effects after binding to a specific cytosolic receptor 
protein. Once the receptor is occupied by T3, it moves to the nucleus and 
then the complex binds to the control regions for certain genes to 
modulate their rates of transcription (Gillham et al., 1997). 
1.3.4 Metabolic effects: 
Thyroid hormones increase heat production and oxygen 
consumption. Also thyroid hormones stimulate intestinal absorption of 
glucose and stimulate glycogenolysis in the liver. Concerning the effect 
on lipid metabolism, thyroid hormones stimulate the release of free fatty 
acids from adipose tissue by increasing the amount of hormone sensitive 
lipase in adipocytes. They also stimulate the oxidation of fatty acids and 
reduce the circulating concentration of cholesterol by the stimulation of 
its hepatic conversion to bile salts. Thyroid hormones stimulate the 
synthesis of proteins, mainly enzymes, involved in oxidative reactions 
that are required to support the normal rate of protein synthesis (Gillham 
et al., 1997). 
1.3.5 Thyroid hormones metabolism: 
Extrathyroidal deiodination converts T4 to T3.Since T3 binds to 
thyroid receptor in target cells with 10 times the affinity of T4. About 
80% of circulating T4 is converted to T3 or reverse T3 (rT3) in the 
periphery, and this conversion accounts for most of the production of T3. 
rT3 is a very weak agonist  made in relatively large amount in chronic 
diseases, carbohydrate starvation, and in the fetus (Robert et al., 1999). 
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Other form of thyroid hormones metabolism includes total 
deiodination and inactivation by deamination or decarboxylation. Hepatic 
glucuronidation and sulfation result in more hydrophilic molecule that is 
excreted into bile, reabsorbed in the gut, deiodinated in the kidney, and 
excreted as the glucuronide conjugate in the urine (Robert et al., 1999). 
1.4 Diabetes mellitus: 
            It is a complex disease characterized by grossly abnormal fuel 
usage: glucose is overproduced by the liver and underutilized by other 
organs. The incidence of diabetes mellitus is about 5% of the population 
and the most common serious metabolic disease in the world (Berge et 
al., 2006). 
1.4.1 Insulin-dependent diabetes mellitus (IDDM) or type 1: 
           Is caused by the autoimmune destruction of the insulin secreting ß 
cells in the pancreas and usually being before age 20. Insulin dependency 
means that the affected person requires the administration of insulin to 
live. In IDDM, insulin production is insufficient and consequently 
glucagon is present at higher levels. Because insulin is insufficient, the 
entry of glucose into adipose tissue and muscle cells is impaired. The 
liver stuck in gluconeogenic and ketogenic state. A striking feature of 
IDDM is the shift in fuel usage from carbohydrates to fats; glucose, more 
abundant than ever, is spurned (Berge et al., 2006). 
 
1.4.2 Non-insulin-dependent diabetes mellitus (NIDDM) or type 2: 
          It accounts for more than 90% of the diabetes cases and the most 
common metabolic disease in the world. The hallmark of type 2 diabetes 
is insulin resistance. The ß cells of the pancreas secrete normal or even 
greater than normal amount, but tissues do not respond to the hormone 
because insulin receptors are unfunctional. Sometimes the ß cells fails, 
leading to type 1 diabetes (Berge et al., 2006). 
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1.5 Thyroid hormones and diabetes mellitus: 
           In euthyroid individuals with diabetes mellitus, the serum T3 
levels, basal TSH levels and TSH response to thyrotropin releasing 
hormone (TRH) may all be strongly influenced by the glycemic status. In 
poorly controlled diabetes, both type 1 and type 2, may induce a low T3 
state characterized by low serum total and free T3 levels, increase in rT3  
but nearly normal serum T4 and TSH concentrations. Low serum T3 is 
due to the reduced peripheral conversion of T4 to T3 via 5/ 
monodeiodination reaction. Poorly controlled diabetes may also results in 
impaired TSH response to TRH or loss of normal nocturnal TSH peak 
(Satish et al., 2003). 
         Another report has also indicated a higher than normal prevalence 
of thyroid disorders in type 2 diabetic patients, with hypothyroidism 
being the common disorder (Patricia, 2000). 
          In addition to human, diabetes alters several aspects of thyroid 
function in experimental animals. A decrease in radioiodine uptake and 
invitro thyroid peroxidase (TPO) activity and an increase in T4-5/ -
deiodinase activity have been reported in short-term streptozotacin-
induced diabetic rats, as well as decreased serum T4 and T3.Thyroid 
radioiodine uptake was significantly decreased only after 30 days of 
diabetes induction. While invivo TPO activity was significantly decreased  
7 and 30 days after DM induction. These data suggest that insulin 
deficiency first reduces invivo TPO activity during short- term 
experimental diabetes mellitus (Nascimento-Saba et al., 1998). 
An impaired function of the hypothalamus-pituitary-thyroid axis, 
including reduced hypothalamic TRH, decreased serum TRH, TSH, T4, 
and T3, low TPO activity as well as decreased hepatic and renal T4-5/ -
deiodination have been reported in short-term streptozotocin (STZ)-
induced diabetes mellitus. Mean serum T4 was significantly decreased 6 
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days after DM induction with no significant changes in TSH, indicating a 
decrease in pituitary TSH responsiveness to the diminished suppression 
by T4, even though pituitary T4-5/ -deiodinase activity was unchanged. 
Thyroid T4-5/ -deiodinase was unchanged after 6 days of DM, but was 
significantly increased after 15 days. Six month after DM induction, both 
serum T4 and thyroid T4-5/ -deiodinase returned to normal ranges and 
serum TSH was unchanged, although pituitary T4-5/ -deiodinase was 
significantly decreased (Nascimento-Saba et al., 1997).  
       Furthermore, the hypothalamic content and systemic levels of TRH 
have been reported to be lowered in STZ diabetic rats (Rondeel et al., 
1992). Experimentally induced diabetes causes axonal lesion in the 
mediobasal hypothalamus and change the hypothalamic content of 
peptide other than TRH, such as LHRH, somatostatin, and neuropeptide-
Y. STZ induced diabetes in rat associated with reduced hypothalamic 
secretion of TRH, in turn, may be responsible for the reduced plasma 
TSH and thyroid hormone levels, and it is suggested that the inhibitory 
effect of STZ-induced diabetes on TRH secretion is probably not due to 
hyperglycemia (Rondeel et al., 1992). 
1.6 Medicinal plants affecting thyroid function: 
1.6.1 Commiphora mukul: 
The efficacy of guggulu, the gum resin of (Commiphora mukul) in 
regulating hypothyroidism was evaluated in female mice. Administration 
of guggulu (200 mg/kg Bwt. for 30 days) has potential to stimulate 
thyroid function (Panda and Kar, 2005). In other study the administration 
of guggulu with the same dose enhanced  T3     concentration and T3/ T4 
ratio (Panda and Kar, 1999a). 
1.6.2 Piper Nigrum: 
Piperine the main alkaloid of Piper Nigrum fruits was evaluated for 
its thyroid hormone regulatory efficacy in adult male Swiss albino mice. 
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Its daily administration (2.50mg/kg Bwt.) as suspension in 10% Tween 
80 (Polyethylene-20 Sorbitan mono-oleate) for 15 days lowered the 
serum level of both T4 and T3 with a concomitant decrease in hepatic 5/ -
deiodinase enzyme (Panda and Kar, 2003). 
1.6.3 Bacopa monnieri, Aegle marmelos and Aloe vera: 
Relative importance of Bacopa monnieri (200/kg Bwt.), Aegle 
marmelos (1.00g/kg Bwt.) and Aloe vera (125mg/kg Bwt.) leaf extracts in 
the regulation of thyroid hormone concentrations in male mice was 
investigated. While serum level of both T3 and T4 where inhibited by A. 
vera, A. marmelos extract could decrease only T3 concentration. On the 
other hand, T4 concentration was increased by B. monnieri extract 
suggesting its thyroid stimulating role (Panda et al., 2002). 
1.6.4 Withania somnifera and Bauhinia purpurea: 
The effects of daily administration of Withania somnifera root 
extract (1.4g/kg Bwt.) and Bauhinia purpurea bark extract (2.5 mg/kg 
Bwt.) for 20 days on thyroid function in normal female mice were 
investigated. While serum T3 and T4 concentrations were increased 
significantly by Bauhinia, Withania could enhance only T4 concentration 
(Panda and Kar, 1999b). 
1.6.5 Azadirachta indica: 
Neem (Azadirachta indica) leaf extract was orally administered in 
two different doses (40 mg/kg Bwt.) and (100 mg/kg Bwt.) for 20 days. 
The extract exhibited differential effects. While the higher dose decreased 
serum T3 and increased serum T4 concentrations, no significant 
alterations of levels were observed in the lower dose group, indicating 
that the high concentrations of Neem extract can be inhibitory to thyroid 
function, particularly in the conversion of T4 to T3, the major source of T3 
generation (Panda and Kar, 2000). 
1.6.6 Ocimum sanctum: 
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The effects of Ocimum sanctum leaf extract on the changes in the 
concentrations of serum T3 and T4 were investigated. While the plant 
extract at the dose of 0.5g/kg Bwt. for 15 days significantly decreased 
serum T4 concentrations, no marked changes were observed in serum T3 
level and T3/T4 ratio ( Panda and Kar, 1998a). 
1.6.7 Piper betel L.: 
The effects of betel (Piper betel L.) leaf extract (0.10, 0.40, 0.80 
and 2.0 g/kg Bwt.) for 15 days on the thyroid hormone concentrations 
were investigated in male Swiss mice. Administration of betel leaf extract 
exhibited a dual role, depending on the different doses. While the lowest 
dose decreased T4 and increased serum T3 concentrations. Reverse effects 
were observed at the two higher doses. These findings suggest that betel 
leaf can be both stimulatory and inhibitory to thyroid function, 
particularly for T3 generation in male mice, depending on the amount 
consumed. While T4 production and/ or release was stimulated by these 
medicinal plants. (Panda and Kar, 1998b). 
1.6.8 Nigella sativa L.: 
 There is an evidence that daily oral administration of crushed 
Nigella sativa L. seeds water extract (10 ml/kg Bwt.) for two months 
returned the decreased T3 in alloxan- induced diabetic rabbit to the 
normal level (Meral et al., 2003). Since T4 or TSH concentrations were 
not different between the control group and the treated groups, the effect 
of NS treatment could not be attributed to increased activity of the thyroid 
axis. It was probably due to the increased peripheral deiodination of T4 by 
5 َ–deiodinase enzyme. 
 
 
 
 
 13
 1.7  Nigella sativa: 
1.7.1 General taxonomy of Nigella sativa: 
Common name: black seed, black cumin or Habit El-Baraka. 
1.7.2 Botanical description: 
Nigella sativa is an annual flowering plant, native to southwest 
Asia. It grows to 20–30 cm tall, with finely divided, linear (but not 
thread-like) leaves. The flowers are delicate, and usually colored pale 
blue and white, with 5–10 petals (Fig. 3). The fruit is a large and inflated 
capsule composed of 3–7 united follicles, each containing numerous 
seeds (Fig. 4). 
1.7.3 Scientific classification: 
                Kingdom: Plantae. 
                Division: Magnoliophyta. 
                Class: Magnoliopsida. 
                Order: Ranunculales. 
                Family: Ranunculaceae. 
                Genus: Nigella. 
                Species: N. sativa. 
1.7.4 Habitat: 
Nigella sativa is native to southwest Asia, also it grows in 
Mediterranean countries and it's also cultivated in the south of Algeria 
(Winkler et al., 2005). 
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Fig. (3): Nigella sativa tree. 
 
 
 
 
 
 
 
Fig. (4): Nigella sativa seeds. 
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1.7.5 Chemical composition of Nigella sativa: 
Black cumin seed oil contains over 100 components which work 
together synergetically: 20%protein, 35% carbohydrates, 35-45% 
vegetable oils and fats, Omega 3 and Omega 6, essential oil 0.5-1.5%, 
trace elements and enzymes. The solvent extraction of N. sativa gives a 
green oily extract with a strong aromatic odor. Eight fatty acids are 
identified in the extract, which represented about 99.5% of the total fatty 
acid composition. The extract is consisted of four saturated fatty acids 
(17.0%) and four unsaturated fatty acids (82.5%) (Table 2). Linoleic acid 
(55.6%), oleic acid (23.4%), and palmitic acid (12.5%) are the major 
components (Houghton et al., 1995). 
The hydrodistillation of the extract from the seeds of N. sativa 
gives a yellowish volatile oil. Thirty-two compounds, constituting 86.7% 
of the volatile oil, are identified. The oil consists of six phenyl propanoid 
compounds (46.1%), nine monoterpenoid hydrocarbons (26.9%), four 
monoterpenoid ketones (6.0%), eight nonterpenoid hydrocarbons (4.0%), 
three monoterpenoid alcohols (2.7%), and two Sesquiterpenoid 
hydrocarbons (1.0%). So, the oil is characterized by a large amount of 
phenyl propanoid. The oil presented high levels of trans-anethole 
(38.3%) and p-cymene (14.8%). Other important Constituents are 
limonene (4.3%) and carvone (4.0%) (Figure 3) (Nickavar et al., 2003). 
1.7.6 Traditional use: 
        The seeds have been traditionally used in the Middle East and 
Southeast Asian countries to treat ailments including asthma, bronchitis, 
rheumatism and related inflammatory diseases, to increase milk  
production in nursing mothers, to promote digestion and to fight parasitic 
infections. Its oil has been used to treat skin conditions such as eczema 
and boils and to treat cold symptoms. Its many uses have earned Nigella 
the Arabic approbation 'Habbatul barakah', meaning the seed of blessing. 
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Fig. (5): Chemical structure of some major constituents of Nigella 
              sativa L. seeds: 1. Thymoquinone, 2. Nigellicine,   
              3. Nigellidine, 4. Nigellimine,  5. Isoquinolone and  
              6. α-Hederin (according to Ali and Blunden 2003). 
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1.7.8 Pharmacological properties: 
Ibn Sina, most famous for his volumes called The Canon of 
Medicine, refers to Nigella as the seed that stimulates the body's energy 
and helps recovery from fatigue. It is also included in the list of natural 
drugs of 'Tibb-e-Nabawi', or "Medicine of the Prophet (Muhammad)", 
according to the tradition "hold onto the use of the black seeds for in it is 
healing for all diseases except death" (Al-Asgalani, 1996). 
Nigella sativa seeds and oils are widely used in traditional 
medicine for the treatment of many complains. It exhibits numerous 
therapeutic properties. 
 The effect of the volatile oil of Nigella sativa was studied on rats, 
by Al-Hadar et al. (1993), who showed that it had got a significant 
hypoglycemic effect when given intraperitoneally at a dose rate of 50 
mg/Kg Bwt. 
 Nigella sativa L. seeds oil was tested by El-Dokhakhny et al.  
(2000), and it was found to have an important protective effect against 
histamine released in ethanol induced ethanolic gastric ulcer in rats.  
 Ether extract of Nigella sativa L. seeds, caused concentration 
dependant inhibition of gram positive bacteria represented by 
Staphylococcus aureus, gram negative bacteria represented by 
Escherichia coli, and pathogenic yeast represented by Candida albicans 
(Hanafy and Hatem, 1993). 
Intraperitoneal and oral administration of ethanol, chloroform and 
aqueous seed extracts of N. sativa, showed antimalarial activity against 
Plasmodium berghei in mice (Abdulelah and Zainal-Abidin, 2007). 
 Gilani et al. (2001) studied the effects of a crude extract of N. 
sativa seeds on isolated guinea-pig tracheal preparations; it was showed 
that the extract antagonized the contractions induced by histamine, 
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carbachol and KCl. The spasmolytic and bronchodilator actions observed 
are suggested to be mediated via calcium channels. 
In some countries N. sativa seeds are sold to treat conditions that 
include liver diseases. Using isolated rat hepatocytes, Daba and Abdel-
Rahman (1998), investigated the protective action of thymoquinone 
isolated from N. sativa against the hepatotoxicity of terta-butyl 
hydroperoxide (TBHP). 
Administration of N. sativa seed extract (50 mg/kg Bwt.) 30 min 
before the administration of the nephrotoxic drug cisplatin was effective 
in ameliorating the biochemical and physiological indices of 
nephrotoxicity (El Daly, 1998). This was in confirmation of an earlier 
report (Badary et al., 1997) that thymoquinone attenuates the 
nephrotoxicity of cisplatin and enhances its antitumor activity. 
 Nigella sativa L. seeds extract had got CNS depressant, and its oil 
is used as local anaesthetic (Khanna, 1993). 
It has been shown that both the fixed oil of N. sativa, as well as 
thymoquinone, inhibit non-enzymatic lipid peroxidation in liposomes 
(Houghton et al., 1995).  
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CHAPTER TWO 
MATERIAL AND METHODS 
 
2.1 Materials: 
 2.1.1 Experimental animals: 
       Twenty Wistar albino rats obtained from the National Center for 
Research, Institute of Medicinal and Aromatic Plants, Khartoum were 
used in this study. The rats were housed in stainless steel cages in room. 
All the rats were initially fed a standard laboratory diet for seven days to 
acclimatize to our laboratory. Tap water was freely available. 
 2.1.2 The rat basal diet: 
       The rats were given a basal diet which fulfilled their requirement. 
The diet composition was as follows: 
             Wheat flour         690 g 
             Dry meat             165 g 
             Oil                       120 g 
             Nacl                        4 g 
2.2 Methods: 
2.2.1 Germination test: 
Nigella sativa L. dry seeds were brought from the local market. 
The seeds were authenticated by Yahia Sulyman, Research Institute of 
Aromatic and Medicinal Plants.  The viability of the seeds was confirmed 
by germination test, the emergence and development from the seed 
embryo of those essential structures according to Ista (1976).  
Germination test was performed as follows: 
1.  200 seeds were spread evenly over clean jute sacks that had been 
soaked in water. Three sets were made. 
2.  The seeds were covered with another wet jute sack.  
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3.  The jute sacks were rolled up with the seeds inside and stored in 
the shade for 7 days.  Rolled sacks were kept moist for the entire 
period.  
4. At the end of 7 days, the normal seedlings were counted that had 
developed. (Normal seedlings will had well-developed roots and 
shoots.)  
All three sets of germinated seeds had a germination rate of at least 
85%. A germination rate of 85% is 170 normal seedlings for each set of 
200 seeds. 
2.2.2 Plant extraction: 
The seeds were cleaned, dried, mechanically powdered, extracted 
with 96% ethanol and evaporated under reduced pressure, with rotary 
evaporator to render the extract alcohol free. Then the extract was kept in 
refrigerator at 4oC until used (Musa et al., 2005). 
2.2.3 Experimental induction of diabetes: 
       The rats were injected intraperitoneally with alloxan 
monohydrate dissolved in sterile normal saline at a dose of 150 mg/kg 
Bwt. (El-Dokhakhny et al., 2000). After 6 days, the diabetic rats were 
used for the experiment. 
2.2.4 Experimental procedure: 
  The animals were divided into four groups named as A, B, C and D 
of five rats each.  
Group A: received orally 10 ml/ Kg Bwt/day of dimethyl sulphoxide and            
normal saline (1:10 respectively) by gavage for 14 days and served as 
control. 
Group B: received orally 1g/kg Bwt/ day of Nigella sativa L. ethanolic                          
extract (NSE) dissolved by the initial addition of dimethyl sulphoxide 
(DMSO), followed by the addition of normal saline and administered by 
gavage for 14 days. The optimum oral dose of NSE is 0.88 g/kg Bwt. 
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This corresponds to the optimum effective dose of NSE in treatment of 
stomach ulcer (El-Dokhakhny et al., 2000) and as antitumor (Musa et al., 
2004).  
Group C: alloxan-induced diabetic rats received orally 10 ml/Kg Bwt/day 
dimethyl sulphoxide and normal saline (1:10 respectively) by gavage for 
14 days. 
 Group D: alloxan-induced diabetic rats received orally 1g/kg Bwt/ day of 
Nigella sativa L. ethanolic extract (NSE) dissolved by the initial addition 
of dimethyl sulphoxide (DMSO), followed by the addition of normal 
saline and administered by gavage for 14 days. 
  Blood samples were collected from the four groups on day 7th and 
14th from the beginning of the treatment. 
2.2.5 Blood sampling: 
1.5 ml of blood was collected from the rat/s orbital plexus by plain 
capillary tubes and was placed in plain containers. Serum was separated 
spontaneously and placed in plain containers and stored at 4o C until 
analysis. Blood for glucose determination was collected by heparinized 
capillary tubes and was placed in fluoride containers. Plasma was 
separated by centrifugation at speed 4000 rpm for 10 min. and placed in 
plain containers and stored at 4o C until analysis.  
2.2.6 Analytical methods: 
2.2.6.1 Determination of plasma glucose: 
Principle: 
 The oxidation of glucose is catalyzed by glucose oxidase (GOD). 
The resultant hydrogen peroxide (H2O2) is oxidatively coupled with 4-
Aminophenazone and phenol in the presence of peroxidase (POD) to 
yield a red quinoneimine dye, the concentration of which at 546 nm is 
proportional to the concentration of glucose ( Trinder, 1969). 
α-D-Glucose…………………..Mutarotase…………….»»  β-D-Glucose. 
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β-D-Glucose + H2O + O2……GOD………»» D-Gluconic acid + H2O2. 
H2O2 + 4-Aminophenazone + phenol…POD……» quinoneimine + 4H2 
Procedure: 
Three test tubes were labeled as blank, standard and test. 0.01 ml 
distilled water and one ml working reagent were pipetted into the blank 
test tube. 0.01 ml of glucose standard and one ml working reagent were 
pipetted into the standard test tube. 0.01  plasma and one ml  working 
reagent were pipetted into test test tube. Blank, standard, and test tubes 
were mixed and incubated for 10 min. at 20-25oC. 1 ml of each test tube 
content was delivered into cuvettes. The optical density (O.D) of the 
sample (As) and the standard (Astd) were read against the blank at 520 
nm using spectrophotometer.   
Calculations: 
Glucose (mmol/l) =   O.D (test)        X concentration of the standard. 
                               O.D (standard) 
 
 
2.2.6.2 Determination of serum thyroid stimulating hormone (TSH): 
Principle: 
An immunoradiometric assay (IRMA) kit utilizes a two-side 
sandwich immunoradiometric assay for the measurement of TSH in 
serum. This involves the reaction of TSH present in serum with 
monoclonal and polyclonal antibody. The monoclonal antibody is 
labelled with 125I as tracer (125I-McAb) and the polyclonal antibody is 
coupled to magnetic iron oxide particles (PcAb {M}). The formed 125I-
McAb-TSH-PcAb {M} complex (sandwich) is separated from unbound 
tracer by placing the assay tubes in the magnetic separator and decanting 
supernatant. The radioactivity of the tracer in the tubes is directly 
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proportional to the concentration of TSH in the specimens (Waite et al., 
1986, Odell et al., 1986). 
Assay procedure: 
1. 200 µl of standards, controls and unknown serum 
samples were added to prelabelled tubes. 
2. 50 µl of 125I-anti-TSH solution were added to each 
tube including total count tubes. The tubes were 
vortex mixed gently. 
3. The tubes were incubated for one hour at 37oC. 
4. 500 µl of antibody suspension were added and vortex 
mixed gently. 
5. The tubes were incubated for one hour at room 
temperature (18-25 oC). 
6. The tube rack was placed on magnetic separator and 
allowed to stand for 10 min. Then the supernatant was 
decanted. 
7. 1 ml of wash buffer was added to each tube and 
vortex mixed gently.  
8. The test tubes rack was replaced on the magnetic 
separator and allowed to stand for 10 min., then  
decanted and drained thoroughly on adsorbent paper. 
1 ml washing was repeated. 
9. All tubes were counted by gamma counter for a 
minimum of one min. 
2.2.6.3 Determination of serum T4: 
Principle: 
              The T4 radioimmunoassay method depends on the competition 
between iodide-125 labelled T4 and T4 contained in standards or in 
specimen to be assayed, for fixed and limited number of T4 antibody 
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binding sites. After the incubation, the amount of iodide-125 labelled T4 
bound to the antibody was inversely related to the amount of T4 present in 
the sample. In the antibody suspension of the kit antibody is covalently 
bound to magnetisable particles. Separation of the antibody bound 
fraction was achieved by magnetic separator and decanting supernatant. 
By measuring the proportion of iodide-125 labelled T4 bound in the 
presence of reference standards containing various known amounts of T4, 
the concentration of T4 present in the unknown samples can be 
interpolated (Ellis et al., 1973). 
Assay procedure: 
1. Assay tubes were labelled and arranged in the assay 
rack. 
2. 50 µl of the standards or samples were pipetted into 
the prelabelled tubes. Zero standards were used for 
NSB reagent tube. 
3. 500 µl {125I } T4 solution dispensed into each tube. 
4. 500 µl antibody suspension or NSB reagent dispensed 
into the prelabelled tubes. 
5. The tubes were vortex mixed and incubated at 37oC 
for 60 min. 
6. The test tube rack was placed on the magnetic 
separator and allowed to stand for 10 min. The 
supernatant was decanted and the separator was kept 
inverted. The tube was placed on a pad of absorbent 
paper and allowed to drain for 5 min. 
7.  All the tubes were counted in the gamma counter. 
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2.2.6.4 Determination of serum T3: 
   Principle: 
              The T3 radioimmunoassay method depends on the competition 
between iodide-125 labelled T3 and T3 contained in standards or in 
specimen to be assayed, for fixed and limited number of T3 antibody 
binding sites. After the incubation, the amount of iodide-125 labelled T3 
bound to the antibody was inversely related to the amount of T3 present in 
the sample. In the antibody suspension of the kit antibody is covalently 
bound to magnetisable particles. Separation of the antibody bound 
fraction was achieved by magnetic separator and decanting supernatant. 
By measuring the proportion of iodide-125 labelled T3 bound in the 
presence of reference standards containing various known amounts of T3, 
the concentration of T3 present in the unknown samples can be 
interpolated (Prasad et al., 1979). 
Assay procedure: 
8. Assay tubes were labelled and arranged in the assay 
rack. 
9. 50 µl aliquots of the standards or samples were 
pipetted into the prelabelled tubes. Zero standards 
were used for NSB reagent tube. 
10. 500 µl {125I} T3 solution dispensed into each tube. 
11. 500 µl antibody suspension or NSB reagent dispensed 
into the prelabelled tubes. 
12. The tubes were vortex mixed and incubated at 37oC 
for 60 min. 
13. The test tube rack was placed on the magnetic 
separator and allowed to stand for 10 min. The 
supernatant was decanted and the separator was kept 
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inverted. The tube was placed on a pad of absorbent 
paper and allowed to drain for 5 min. 
14. All the tubes were counted in the gamma counter. 
2.2.7 Statistical analysis: 
     The statistical analysis was performed using the Statistical 
Package for Social Science programme (SPSS). Data are presented as 
means with their standard errors, and the data were analyzed using 
analysis of variance (ANOVA). 
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CHAPTER THREE 
RESULTS AND DISCUSSION 
 
3.1 The effect of induction of diabetes mellitus on the serum 
concentration of TSH, T3 and T4: 
 The results showed that the serum concentration of TSH was 
decreased significantly (p< 0.05) in group C on day 14th compared with 
day 7th. No significant differences were shown in the serum concentration 
of TSH and T4 in group C compared to the control (group A). These 
results were in line with the findings of other studies in which the 
administration of streptozotocin decreased the serum level of TSH. This 
is attributed to the impaired TSH response to thyrotropin releasing 
hormone (TRH) or axonal lesions in the mediobasal hypothalamus 
(Satish et al., 2003; Rondeel et al., 1992). 
The results also showed that the serum concentration of T3 was 
decreased significantly (p< 0.05) in group C compared to the control 
group (A) on day 7th and day 14th. These results are in agreement with 
Meral et al. (2003) who reported that the intraperitoneal administration of 
alloxan monohydrate decreased the level of serum T3, which is due to the 
defect of peripheral 5/-deiodinase enzyme that converts T4 into T3.           
3.2 The effect of daily oral administration of Nigella sativa L. 
ethanolic extract on the serum concentration of TSH:  
 The results of serum TSH concentrations of group A, B, C, and D 
on day 7th and 14th from the beginning of the treatment are represented in 
table (1) and Fig. (6). The level of TSH in group B, C and D on both day 
7th and day 14th showed no significant difference compared to the control 
(group A). Whereas, there is a significant (P < 0.05) decrease in the 
serum concentration of TSH in group C on day 14th compared to day 7th.  
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 These results indicated that the daily oral administration of Nigella 
sativa L. ethanolic extract prevents the significant (p< 0.05) decrease in 
the serum concentration of TSH that occurred in group C on day 14th 
compared to day 7th. These results are not in line with the findings of 
Meral et al. (2003), who mentioned that the oral administration of Nigella 
sativa L. crushed seeds water extract did not affect the serum 
concentration of TSH in alloxan-induced diabetic rabbits. The effect may 
be attributed to the type of N. sativa L. extract (ethanolic) which used in 
the present study.  
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Table (1): The effect of daily oral administration of Nigella sativa L.  
                 ethanolic extract on the serum concentration of TSH  
                  on day 7th and day 14th from the beginning of the  
                  treatment in normal and alloxan-induced diabetic Wistar                             
                  albino rats. 
 
Groups TSH (Mµ/L) 
Day 7th 
TSH (Mµ/L) 
Day 7th 
A 0.73 ± 0.12a 0.69 ± 0.15a 
B 0.73 ± 0.08a 0.81 ± 0.06a 
C 0.82 ± 0.14a 0.64 ± 0.05b 
D 0.68 ± 0.12a 0.73 ± 0.05a 
 
Means ± (SE) within the same column having different small superscript letters are 
significantly different at (P < 0.05) based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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Table (2): The effect of daily oral administration of Nigella sativa L.  
                 ethanolic extract on the serum concentration of T3, T4  
                  and T3/ T4 ratio on day 7th  from the beginning          
                  of the treatment in normal and alloxan-induced diabetic 
                  Wistar albino rats.  
 
Table (2a): 
Groups T4 (nmol/l) T3 (nmol/l) T3/ T4 
A 66.88 ± 4.63a 0.89 ± 0.11a 0.95 ± 0.20 a 
B 83.08 ± 9.90a 0.74 ± 0.07a 0.92 ± 0.08 a 
                                
Table (2b): 
Groups T4 (nmol/l) T3 (nmol/l) T3/ T4 
C 76.67 ± 8.95a 0.58 ± 0.05a 0.78 ± 0.09 a 
D 65.79± 11.48a 0.86 ± 0.04b 1.44 ± 0.20 a 
                   
Means ± (SE) within the same column having different small superscript letters are 
significantly different at (P < 0.05) based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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Table (3): The effect of daily oral administration of Nigella sativa L.  
                 ethanolic extract on the serum concentration of T3, T4  
                  and T3/ T4 ratio on day 14th  from the beginning          
                  of the treatment in normal and alloxan-induced diabetic 
                  Wistar albino rats.  
 
Table (2a): 
Groups T4 (nmol/l) T3 (nmol/l) T3/ T4 
A 64.07 ± 5.31a 0.83 ± 0.07a 1.33 ± 0.15 a 
B 80.72 ± 3.92b 0.72 ± 0.06a 0.90 ± 0.07 a 
                                
Table (2b): 
Groups T4 (nmol/l) T3 (nmol/l) T3/ T4 
C 72.67 ± 4.77a 0.58 ± 0.01a 0.81 ± 0.06 a 
D 63.23 ± 3.51a 1.00 ± 0.22b 1.58 ± 0.33 b 
                   
Means ± (SE) within the same column having different small superscript letters are 
significantly different at (P < 0.05) based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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Fig. (6): The effect of daily oral administration of Nigella sativa L.  
ethanolic extract on the serum concentration of TSH (Mu/l)                         
day 7th and day 14th. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bars having different small superscript letters are significantly different at (P < 0.05) 
based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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3.3 The effect of daily oral administration of Nigella sativa L.             
ethanolic extract on the serum concentration of T4: 
 The results of serum T4 concentrations of group A, B, C, and D on 
day 7th and 14th from the beginning of the treatment are shown in table (2, 
3) and Fig. (7). The serum concentration of T4 was significantly (p< 0.05) 
increased in group B compared to the control (group A) on day 14th, but 
no significant differences were observed in the serum level of T4 in group 
D compared to group C and in group C and D compared to the control 
(group A) on day 14th. Also no significant differences were shown in the 
serum level of T4 in group D compared to group C and in group B, C and 
D compared to the control group (A) on day 7th.  
 These results agree with Meral et al. (2003), who reported that the 
oral administration of N. sativa L. crushed seeds water extract didn't 
affect the serum concentration of T4  in alloxan-induced diabetic rabbits. 
The effect could be due to the fact that the induction of diabetes mellitus 
may prevent the significant increase in the serum concentration of T4, 
which occurred in the normal rats. 
These results were in line with the reports from other studies which 
evaluated the effect of other medicinal plants on the serum concentration 
of T4 in experimental animals. These results agree with Panda et al. 
(2002), who reported that feeding of Bacopa monnieri leaf extract 
(200mg/kg Bwt.) increased the serum concentration of T4 in normal male 
mice. The results also support the findings of Panda and Kar (1999b),  
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Fig. (7): The effect of daily oral administration of Nigella sativa L.  
              ethanolic extract on the serum concentration of T4 (mmol/l) 
on day 7th  and day 14th. 
                          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bars having different small superscript letters are significantly different at (P < 0.05) 
based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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who reported that feeding of Bauhinia purpurea bark extract (2.5 mg/kg 
Bwt.) for 20 days increased serum concentration of T4 in normal female 
mice. Also the results were in line with Panda and Kar (2000), who 
reported that feeding of Azadirachta indica leaf extract (100 mg/kg Bwt.) 
increased the serum concentration of T4. The present findings suggested 
that, T4 production and/ or release was stimulated by these medicinal 
plants. 
3.4 The effect of daily oral administration of Nigella sativa L. 
ethanolic extract on the serum concentration of T3: 
 The results of serum T3 concentrations of group A, B, C, and D on 
day 7th and day 14th from the beginning of the treatment are represented 
in table (2, 3) and Fig. (8). The serum level of T3 was significantly (p< 
0.05) decreased in group C compared to the control (group A) and 
significantly (p< 0.05) increased in group D compared to group C on both 
day 7th and 14th.  Whereas, the serum level of T3 in group B and D 
showed no significant differences compared to the control (group A) on 
both day 7th and 14th. 
These results were in line with Meral et al. (2003), who reported 
that the oral administration of Nigella sativa L. crushed seeds water 
extract increased the serum concentration of T3 in alloxan-induced 
diabetic rabbits. The effect is attributed to increased peripheral 
deiodination of T4 to T3 by improving the peripheral 5/-deiodinase 
enzyme which returned the decreased serum concentration of T3 to the 
normal level in the diabetic rats. 
Ozturk et al. (1994), reported different findings that, the oral 
administration of Juglans regia L. fruit extract (1g/kg Bwt.) increased the 
serum level of T3 significantly in normal mice. 
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3.5 The effect of daily oral administration of Nigella sativa L. 
ethanolic extract on the T3/T4 ratio: 
 The results of T3/T4 ratio of group A, B, C, and D on day 7th and 
day 14th from the beginning of the treatment are represented in table (2, 3) 
and Fig. (9) There is significant difference (p< 0.05) in group D 
compared to group C on both day 7th and day 14th. That is due to 
increased peripheral deiodination of T4 to T3 by improving the peripheral 
5/-deiodinase enzyme. The results were in line with Meral et al. (2003). 
 Panda and Kar (2009), reported that the administration of guggulu 
(200mg/kg Bwt. For 30 days) has potential to enhance T3/T4 ratio.  
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Fig. (8): The effect of daily oral administration of Nigella sativa L.        
                        ethanolic extract on the serum concentration of T3 on day 7th  
                         and 14th. 
                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bars having different small superscript letters are significantly different at (P < 0.05) 
based on ANOVA analysis. 
Group A: received the basal diet and served as control. 
Group B: received the basal diet and 1g/kg Bwt. /day orally of N. sativa 
ethanolic extract. 
Group C: alloxan-induced diabetic rats received the basal diet and served 
as control. 
 Group D: alloxan-induced diabetic rats received the basal diet and 1g/kg 
Bwt. /day orally of N. sativa ethanolic extract 
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CONCLUSION 
 
 The results revealed that the daily oral administration of Nigella 
sativa L. ethanolic extract (1gm/kg Bwt.) for 14 days significantly 
increased the serum concentration of T4 in the normal Wistar albino rats. 
On the other hand the results revealed that the treatment returned the 
decreased serum concentration of T3 to the normal level in the alloxan-
induced diabetic rats.  
 Further work is suggested for the evaluation of the effect of Nigella 
sativa L. on the serum concentration of thyroid hormones to elucidate the 
possible mode of action that stimulates the synthesis or the release of the 
hormones from the thyroid gland.     
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